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[57] ABSTRACT 

A threaded average temperature thermocouple 11 is 
provided to measure the average temperature of a test 
situs of a test material 30. A ceramic insulator rod 15 
with two parallel holes 17 and 18 through the length 
thereof is securely fitted in a cylinder 16, which is bored 
along the longitudinal axis of symmetry of threaded bolt 
12. Threaded bolt 12 is composed of material having 
thermal properties similar to those of test material 30. 
Leads of a thermocouple wire 20 leading from a re- 
motely situated temperature sensing device 35 are each 
fed through one of the holes 17 or 18, secured at head 
end 13 of ceramic insulator rod 15, and exit at tip end 14. 
Each lead of thermocouple wire 20 is bent into and 
secured in an opposite radial groove 25 in tip end 14 of 
threaded bolt 12. Resulting threaded average tempera- 
ture thermocouple 11 is ready to be inserted into cylin- 
drical receptacle 32. The tip end 14 of the threaded 
average temperature thermocouple 11 is in intimate 
contact with receptacle 32. A jam nut 36 secures the 
threaded average temperature thermocouple 11 to test 
material 30. 

5 Claims, 1 Drawing Sheet 
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THREADED AVERAGE TEMPERATURE 
THERMOCOUPLE 

ORIGIN OF THE INVENTION 5 

The invention described herein was made by an em- 
ployee of the United States Government and may be 
manufactured and used by or for the Government for 
governmental purposes without the payment of any 
royalties thereon or therefor. 10 

This is a continuation of application Ser. No. 244,376, 
filed Sept. 15, 1988, now abandoned. 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to a thermocouple, 15 
and more particularly to a thermocouple for measuring 
the average temperature of a test material which sur- 
rounds the thermocouple. 

BACKGROUND OF THE INVENTION 2 0 

In materials testing, it is often useful to measure vari- 
ous temperature properties of a test material. For exam- 
ple, in wind tunnel testing, researchers often measure 
the effects of various pressure and force conditions in 
relation to the temperature of the test material. Specifi- 25 
cally, determining the average surface temperature of a 
particular portion of the test material is often very help- 
ful. Prior methods for determining the average surface 
temperature include tack welding a thermocouple to 
the back of the test material. However, such a method is 30 
ineffective with thick materials (greater than approxi- 
mately | inch) and materials with poor thermal conduc- 
tivity because of undesirable temperature gradients. 
Moreover, some materials such as nickel are difficult to 
tack weld if thick. In addition, some other materials 35 
such as aluminum are impossible to tack weld, regard- 
less of thickness. 

Accordingly, it is an object of this invention to pro- 
vide a device for measuring the average surface temper- 
ature of relatively thick test materials. 40 

It is a further object of this invention to perform the 
above object in a high speed wind tunnel or in any other 
situation where protrusions beyond the test surface are 
undesirable. 

It is a further object of this invention to perform the 45 
above objects of this invention with a wide variety of 
test materials. 

It is a further object of the invention to accomplish 
the above objects quickly, simply, and inexpensively. 

Other objects and advantages of this invention will 50 
become apparent hereinafter in the specification and 
drawings which follow. 

SUMMARY OF THE INVENTION 

According to the present invention, the foregoing 55 
and additional objects are obtained by providing a 
threaded average temperature thermocouple which 
comprises a threaded bolt, a ceramic insulator rod, and 
a thermocouple wire. A cylinder is bored through the 
longitudinal axis of symmetry of the threaded bolt. A 60 
ceramic insulator rod with two holes parallel through 
its length is then fitted into this bored cylinder. Two 
leads of a thermocouple wire communicating with a 
temperature sensing device are each inserted through a 
hole of the rod at the head end of the bolt. Upon exiting 65 
the holes, the leads of the thermocouple wire are each 
secured in a groove on opposite sides of the tip end of 
the bolt. Likewise, the thermocouple wire is secured 
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where it enters the rod. The resulting threaded average 
temperature thermocouple is then screwed into a like- 
threaded receptacle in the test material. Thus, the aver- 
age temperature of this receptacle is measured. Also, 
the threaded average temperature thermocouple may 
be secured so that no disfavored irregularities result in 
the surface of the test material during wind tunnel test- 
ing or other similar testing situation. A jam nut on the 
head end of the bolt assures a solid mount. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a threaded average 
temperature thermocouple according to the present 
invention; 

FIG. 2 is an exposed view of a threaded cylindrical 
receptacle in a test material, and a threaded average 
temperature thermocouple according to the present 
invention in association therewith. 

DETAILED DESCRIPTION OF THE 
INVENTION 

As illustrated in FIG. 1, a threaded average thermo- 
couple 11 according to the present invention comprises 
a threaded rod or bolt 12, a ceramic insulator rod 15, 
and a thermocouple wire 20. First, a cylinder 16 is 
bored along the longitudinal axis of symmetry of 
threaded bolt 12. Next, the tip end 14 of threaded bolt 
12 is grooved radially. Resulting opposite grooves 25 
have a depth slightly greater than the diameter of a lead 
of thermocouple wire 20. Ceramic insulator rod 15, 
which has a diameter which is only slightly less than the 
diameter of bored cylinder 16, is then securely fitted 
into bored cylinder 16. Ceramic insulator rod 15 has 
two parallel holes 17 and 18 running through its entire 
length. 

Thermocouple wire 20 leads from a remotely situated 
temperature sensing device 35 pass through holes 17 
and 18 of ceramic insulator rod 15 at the head end 13 of 
threaded bolt 12. Upon exiting holes 17 and 18 at the tip 
end 14 of threaded bolt 12, the leads of thermocouple 
wire 20 are each bent into an opposite groove 25. Each 
lead is then either tack welded or peened into their 
respective opposite groove 25. Ceramic filler 26 then 
fills opposite grooves 25, throughly covering the leads 
of thermocouple wire 20 and bonding them flush with 
the tip end 14. Next, epoxy resin 27 is potted around 
thermocouple wire 20 when it enters ceramic insulator 
rod 15 at the head end 13. 

Referring now to FIG. 2, threaded average tempera- 
ture thermocouple 11 and test material 30 with a width 
of approximately §" are shown. Since the average tem- 
perature of test material 30 is to be measured, both 
threaded bolt 12 and test material 30 should share simi- 
lar thermal properties such as conductivity. First, a jam 
nut 36 is screwed onto threaded bolt 12. Next, a 
threaded cylindrical receptacle 32 is bored through test 
material 30. The threads of cylindrical receptacle 32 
correspond to the threads of bolt 12 of the threaded 
average temperature thermocouple 11. The threaded 
average temperature thermocouple 11 is then inserted, 
i.e., screwed into threaded cylindrical receptacle 32 
until tip end 14 is flush with the outer surface of test 
material 30. Threaded cylindrical receptacle 32 may be 
a pre-existing bored cylinder for other devices such as 
an ordinary heat flux gage. Jam nut 36 is then screwed 
towards tip end 14 until it comes into contact with the 
lower surface of test material 30. Threaded rod 12 of the 
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threaded average temperature thermocouple 11 is then 
in intimate contact with test material 30. Thus, the aver- 
age temperature of threaded receptacle 32 may be mea- 
sured. Also, the tip end 14 of threaded average tempera- 
ture thermocouple 11, filled with ceramic filler 26, con- 5 
forms to the outer surface of test material 30, thereby 
avoiding the production of any holes or protuberances 
in this outer surface. 

Accordingly, threaded average temperature thermo- 
couple 11 obtains the average temperature of the test 10 
material 30. When securely threaded into cylindrical 
receptacle 32, threaded average temperature thermo- 
couple 11 may be used in a high speed wind tunnel, for 
example at Mach 7 conditions. The simplicity of the 
present invention also allows for quick and economical 15 
fabrication and installation. 

What is claimed is: 

1. A device for measuring the average temperature of 
a test material of a determined thickness and having 
substantially parallel inner and outer surfaces, said outer 20 
surface being subjected to wind tunnel testing compris- 
ing: 

a threaded bolt having a flat end face in a tip end and 
of a length greater than the width of said test mate- 
rial and having a bored cylinder along its longitudi- 25 
nal axis of symmetry and extending therethrough, 
said bolt being composed of a material having ther- 
mal properties similar to those of said test material; 

a ceramic insulator rod with two parallel holes 
through the length thereof and securely fitted in- 30 
side said bored cylinder; 

a thermocouple wire having two cylindrical leads of 
equal diameter and which each extend from a re- 
motely situated temperature sensing device, 
through a parallel hole at the head end of said 35 
bored cylinder, and exit at the tip end of said bored 
cylinder in said bolt; 

two opposite radial grooves of a depth slightly 
greater than the diameter of said cylindrical leads 
formed in said end face in the tip end of said 
threaded bolt and communicating with said bored 
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cylinder and disposed so that each of said cylindri- 
cal leads of said thermocouple wire is fully re- 
ceived and secured in an opposite radial groove in 
electrical contact with said tip end of said bolt; 
ceramic insulator means for covering said cylindrical 
leads in said grooves and thereby bonding said 
cylindrical leads flush to the flat end face of said tip 
end of said bolt; 

insulating means for securing said thermocouple wire 
to the head end of said threaded bolt; 
a threaded cylindrical receptacle extending through 
said test material transverse to said inner and outer 
surfaces; 

a locking means for securing said bolt into said re- 
ceptable such that said bolt is in intimate contact 
with said inner surface of said test material and the 
flat end face of said tip end of said bolt is flush with 
the outer surface of said test material, but does not 
create any holes or protuberances on the outer 
surface thereof; 

whereby the average temperature of the tip end of 
said bolt subject to wind tunnel tests is quickly and 
efficiently measured, said measured average tem- 
perature of said end face of said tip end of said bolt 
corresponding to and thus the measurement of the 
average temperature of said outer surface of said 
test material subject to the said wind tunnel testing. 

2. The device of claim 1 wherein said bolt is threaded 
and said cylindrical receptacle is like-threaded, 
whereby said device may be utilized in high speed wind 
tunnel testing. 

3. The device of claim 1 wherein said means for se- 
curing said thermocouple wire to the head end of said 
threaded bolt is an epoxy resin. 

4. The device of claim 1 wherein each of said leads is 
secured in an opposite radial groove in electrical 
contact with said bolt by tack welding. 

5. The device of claim 1 wherein each of said leads is 
secured in an opposite radial groove in electrical 

40 contact with said bolt by peening. 
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